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Unit 12- 


A, | Line Bisectors And. $ 
~ Angel Bisectors 


: THEOREM 12.1.1 


Any point on the right bisector of a line segment 
is equidistant from its 
end points. 

Solution: 

Given: 


A line LM intersects the 
line segment AB at point C such 
that LM 1 AB and AC = BC. 

To Prove: 


Construction: 


Take a, point p” on TM . 
Join P to the points A and B. 


Proof: a A S VE E E E EE 
Lc... Statements | Reasons 
jin A-ACP <> A BCP | 
aczRC o o ü OGen ak: 
ACP =2BCP “Given (BEL AB) 
ae common Be 
"A ACP = A BCP S.A.S. Postulate | 
Saapp —— \Corresponding sides of 
oe congruentitriangies | 
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THEOREM 12.1.2 


Any point equidistant from the end points of a 
line segment is on the right bisector of it. 
Solution: 
Given: P 
AB is a line 
segment. Point P is such 
that PA = PB 


To Prove: 
Point P is on the 


right bisector of AB 


Construction: : 
Join P to-C, the A ‘ . Bo 
midpoint of AB. x ay 
Proof: 
Statements 
ÎnAACP +> ABCP TA 
[PA = PB è \Given 
PC = PC & Common 
AC = Boy, WK Construction | 
~ AACP = ABCP S.S.S. = S.S.S. | 
LACP#ZBCP aaan. (i) |Corresponding angles of 
* congruent triangles | 
{ 


But m4ACP + BCP = 180° ....; Supplementary angles 
I 

- mZACP + mZBCP = 90° |From (i) and (ii) 

or PC LAB ....... (iii) mZACP = 90° (proved) 

[Also CA = AB ........ (iv) | |Construction’ 

|. PC is aright bisector ofjfrom (ili) and (iv) 

[AB i.e. the point P is on the! 

lright bisector of AB” 


—, 
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(ï) Take AB right bisector cf PQ and CD right bisector of 
QR. AB and CD intersect at O. 

(iii) Join O toP,Q,R. 
O is the place of ca Park. 


Proof: 


|___ Statements 
[a = QR = OR (i) 


THEOREM 12.1.3 


The right bisectors of the three sides of a triangle 
are concurrent. 


Solution: | A 
Given: 
ABC is a triangle 
To Prove: 
The right Ky 


bisectors of AB , BC 
and CA are concurrent. ` 
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Construction: 
Draw the right bisectors of 4B and BC, which meet each 


other at the paint O. Join O to A, B and C. 


Proof: _ ee es Se eee 
_ _ Statements ents — č  ; i Reasons 
OA z 0B (i) - JEach] point on right bisector! 
‘of a segment is equidistant 
‘fiom its end point. 
oe SOC aenn (ii) ‘From (i) | 
OA = OČ woe. (iii) From (i) ) and (ii) ! 


(iv) Point O is on the right;O is equidistant from A andi 
bisector of CA. G, 

(v) Point O is on the wena 
bisector of AB and BC. 

|Thus, the right bisectors of!From (iv) PON 
ithe three sides of a triangle’ > 
are concurrent. 


is 


A point P is on OX, 
the bisector of 2 AOB 
To prove: 

PQ = PR ie, P is 
equidistant from OA and OB 
Construction: 

Draw PR 1 OA and 
PQ L OB 
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Proof: DSS PEO E 
h __ Statements | Reasons ` | 
In APOQ => A POR | ~ 
|OP = OP Common | 
j PRO = < PQO Construction | 
14 POQ = 4 POR ‘Given 
|+ ASPOQ=APOR  `ISAA. = SAA. | 
~ PO = PR ‘Corresponding sides of | 
fo congruent triangles | 


THEOREM 12.1.5- 


Converse of ; 
THEOREM 12.1.4 Ba 
Any point inside an angle, equidistant fr from i its 


arms is on the bisector of ma V 
Solution: e KA . 


O Q B 

Given: 

Any point P lies inside 4 AOB such that 

PQ = PR, where PQ L OB and PR 1 OA 
To prove: 

Point P is on the bisector of 2 AOB. 
Construction: 

Join P to O. 
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Proof: 
Statements 


Ind POQ = APOR 
|4 PQO = 4 PRO 


Given (right angles) 


IPO = PO Common 

fee ee 

~ = PR Given 

> A POQ = APOR IH.S = H.S 

land 2 POQ = ¿POR ..... |Corresponding angles of 

I) ‘congruent triangles | 
Hence P is on the bisector From (i) (proved) | 
ofZAOB oo 


Qi. Ina = oe | TA i the son 


Solution: 


D P C 
Given: o 
fin the quadrilateral ABCD, AB = B 

NP is right bisector of CD and 

NQ is right bisector of AD. 

They meet at N. 
To Prove: 

BNis a bisector of ZABC 


Construction: 
Join N to A, B, C, D. 
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Hence PO is bisector of 4P 
or Bisector of <P also 
passesthrough O. 


The bisectors of the angles of a triangle are 


concurrent. 
Solution: 
Given: 
ABC is a triangle. 
To prove: 

The bisectors of 
ZA, ZB and zC are 
concurrent. 
Construction: 

Draw the 


Reasons 
A point on bisector of an 
angle is equidistant from 
its arms 
Each is congruent to ID 
(proved) 


Similari 


ID = JE 
TE = IF 
So, the point I is on the bisector 


and <C are concurrent. 
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EXERCISE 12.1 


Q1. Prove that the centre of a circle is on the right 


bisectors of each of its chords. 
‘Solution: 
Given: 
A, B, C are three non- 
collinear points. 
Required: 


To find the centre of i 
the circle passing through A, B, 
C ; 


Construction: B 
(i) Join B to A,C X 
(ii) Take P@ right bisector of AB and RS right bisector, f BC. 
They intersect at 0. R 

(iii) Join O to A, B, C 

O is the centre of the circle. <1 D 


Toison right bisector of AB | 
O is on right bisector of BC 
From (i), (ii) 


TE =  OB= Oc (iii) 
‘ Ment O is equidistant 
from A, B, C. 
Therefore O is the 
required centre of the | 
circle. 
Q2. Where will be the centre of a circle passing 
through three non-collinear points? 
Solution: 
Given: __ 
O is the centre of a circle. AB is any chord of the circle. 
To Prove: s: 
O is right bisector of AB. 
Construction: 
Take mid point D of AB and join D to O. 
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ts). 


Reasons 


A 


Proof: 


In AAOD — ABOD 


Radii of same circle 


(OA) = (OB) 

(OD) = (OD) Common 
(AD) = (BD) Construction 
AAOD = ABOD 


But mz1 = m<2 = 180° 
m41 + mz<2 = 180° 
2mZ1 = 180° 
m41 = 90° at 

. DO is riht bi sectol 

i.e. O is onthe ight 
bisector of AB. 
Q3. Three villages P, Q and R are not on the same 
‘line. The people of these villages want to make a 
Children Park at such a place which is 
equidistant from these three villages. After fixing 
the place of Children Park, prove that the park is 
equidistant from three villages. 
Solution: 
Given: 


P, Q, R are three villages on the same straight line 


To prove: 
To find the point equidistant from P, Q, R. 


Construction: 
(i) Join Q to P and R. 
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(ï) Take AB right bisector cf PQ and CD right bisector of 
QR. AB and CD intersect at O. 

(iii) Join O toP,Q,R. 
O is the place of ca Park. 


Proof: 


|___ Statements 
[a = QR = OR (i) 


THEOREM 12.1.3 


The right bisectors of the three sides of a triangle 
are concurrent. 


Solution: | A 
Given: 
ABC is a triangle 
To Prove: 
The right Ky 


bisectors of AB , BC 
and CA are concurrent. ` 
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Proof: 
Statements 


Ind POQ = APOR 
|4 PQO = 4 PRO 


Given (right angles) 


IPO = PO Common 

fee ee 

~ = PR Given 

> A POQ = APOR IH.S = H.S 

land 2 POQ = ¿POR ..... |Corresponding angles of 

I) ‘congruent triangles | 
Hence P is on the bisector From (i) (proved) | 
ofZAOB oo 


Qi. Ina = oe | TA i the son 


Solution: 


D P C 
Given: o 
fin the quadrilateral ABCD, AB = B 

NP is right bisector of CD and 

NQ is right bisector of AD. 

They meet at N. 
To Prove: 

BNis a bisector of ZABC 


Construction: 
Join N to A, B, C, D. 
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Proof: 


A, nae A Se ENGR 


_ Statements 


NA = NC 


E ABNA œ ABNC 
Hence 4i = 22 

Hence BN is bisector of 
LABC. 


Q2. 


Solution: 


Given: k 

ABCP is a quadrieigeal m 
Ao, BO, CO. fare * bisector 

of “L 2B, KC, Tespectively. 


| N is on right bisector of DC 


Reasons 


N is on right bisector of AC _ 
From (i), (ii) | 


From (iii) 

Given 

Common | 
S.S.S.=8.8.S. ` 
Corresponding angles a 
congruent triangles. 


The bisectors of z 2A,B and ZC of: a quadri ateral 
ABCP meet each other at point Opre 
bisector of <P will also pass through t the point O. 


rove | that the 


pi is joined to O. 
To} prove: 

PO is bisector of 4P 
Construction: 

From O draw À 
OT 1 AB OQ L BC,OR 1 
PC and OS 1 AP respectively. 


Proof: 


:. O is on bisector of 4P, 


AO is bisector of ZA 
BO is bisector of 2B 
CO is bisector of 4C 
From {}), (ii), (ili) 
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Hence PO is bisector of 4P 
or Bisector of <P also 
passesthrough O. 


The bisectors of the angles of a triangle are 


concurrent. 
Solution: 
Given: 
ABC is a triangle. 
To prove: 

The bisectors of 
ZA, ZB and zC are 
concurrent. 
Construction: 

Draw the 


Reasons 
A point on bisector of an 
angle is equidistant from 
its arms 
Each is congruent to ID 
(proved) 


Similari 


ID = JE 
TE = IF 
So, the point I is on the bisector 


and <C are concurrent. 
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EXERCISE 12.3 


Q1. Prove that the bisectors of the angles of base of 


an isosceles triangle intersect each other on its 
altitude. 


Solution: 


In JAB 2, sides GA) ind B are produced. 
BLis bisectorof ABV. 
AM isbisector of BAU. 


F k 


J < Cis joined to /, 
To Prove: 
Cl is bisector of 4C 
Construction: 
Draw-IP L CV,1Q 1 CU and IN 1 AB. 
Proof: _ 
[ Statements 
IN=IP - @ 


_~— 


__. Reasons 


Bl is bisector of ZABV 
Al is a bisector of. 2BAU 


Now IP and IQ are 
perpendicular to CB and 
CA produced CI is bisector 


| of angles 4C. 
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REVIEW EXERCISE 12 


Q1. Which of the following are true and which are 
false? 

(i) Bisection means to divide into two parts. 

(ii) . Right bisection of line segment means to draw 
perpendicular which passes through the mid-point of 
line segment. 

(iii) | Any point on the right bisector of a line segment is not 

equidistant from its end points. 

(iv) Any point equidistant from the end points of a line 
segment is on the right bisector of it. 

(v) The right bisector of the sides of a triangle is not 
concurrent. 

(vi) The bisectors of the angles of a triangle are concurrent. 

(vii) Any point on the bisector of an angie. is not êc erpisiant 
from its arm. > 

(viii) Any point inside an angle, esuigistant 
on ane bisector of it o) S 


fom its arms, is 


Q2. yy cD is Tight bisector of line segment AB, then 


~al ig 4 


| C 
A 2 B 
6 
D 
(1) MOA Seen (ii) = MAQ =. 


Answers: 


ii)mBQ 


SEDINFO.NET 


StudyNowPk.COM 


Q3. Define the following. 
(i) Bisector of a line segment: 
A line passing through the midpoini of a segment is 
called the bisector of line segment. 
(ii) | Bisector of an angle: 


A ray that bisects an angle is cailed bisector of the 
angle. l 


Q4. The given triangle ABC is equilateral triangle and 
AD is bisector of angle A, then find the values of 
unknown x°, y° and 2°. 

Solution: A 
AABC is equilateral 

mZA = mzB = m4C = 60° 
z? = 60° 
AD is bisector of ZA 
[ye ~mZA 
= + (60°) = 30° 
. x® = y? = 30° we | D 
Q5. In the given congruent:triangles LMO and LNO, 


2x+6 18 
M N 
m 
Solution: . . 
‘ Corresponding sides of congruent triangles ALMO and 
ALNO. o 
LM =L 
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Given that mON = 12 
Since given triangles are congruent therefore 
mOM =mON = 12 
m OM =m = 12 
Q6. CD is the right bisector of the line segment AB. 
(i) If m AB = 6 cm, then find the m AL and m LB 
(ii) IfmBD = 4 cm, then find the m AD 
Solution: . 
CD is right bisector 
AL = BL 
mAL = mBL 
= (mAB) = = (6 cm) =.3cm 


— 


mAL =mBL=3cm 


In AALD «e ABLD. 
AL = BL 
ZALD = ZBLD 

and DL=DL 

s AALD = ABLD 

So mAD = mBD = 4cm 
_mAD = 4cm 
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